1.. INTRODUCTION
================

Respiratory distress syndrome (RDS) is a respiratory disorder of neonates that manifests itself immediately after delivery ([@ref1]). It is one of the most common causes of admission to neonatal intensive care unit (NICU) ([@ref2]) and respiratory failure in neonates ([@ref3]). Some of the contributing factors to the development of RDS include maladaptation or delayed adaptation, existing disorder such as surgical or congenital anomalies, and acquired infections ([@ref4]). Respiratory distress syndrome is a frequent neonatal morbidity worldwide with reported prevalence of 18.5% in France ([@ref5]), 4.24% in Pakistan ([@ref6]), and 20.5% in China ([@ref7]). Respiratory distress syndrome is not uncommon in term infants ([@ref3], [@ref8]). It was found that 6.8% of RDS cases are in term or near-term infants ([@ref9]). In another study, 48/1986 (2.42%) neonates developed RDS, of which 7 (14.6%) were more than 2500 grams ([@ref10]). The reported incidence of RDS in a center in Pakistan was 1.72%, of which 6.38% were term infants ([@ref11]). A local study from Altayef reported a prevalence of 0.15% (13/ 8634) in infants born at more than 37 weeks gestation ([@ref12]). Reported risk factors associated with RDS include male gender, caesarian section delivery, maternal medical conditions such as hypertension or diabetes, chorioamnionitis, and multiple pregnancies ([@ref6], [@ref13], [@ref14], [@ref15]). Prognosis of RDS depends on the severity and underlying cause ([@ref7]). A center in China reported a mortality rate of 3.9% (8/205) in full term neonates with RDS ([@ref15]).

2.. AIM
=======

The aim of this study was to determine the incidence, risk factors, and the short-term outcomes of RDS in term infants born in an academic tertiary care center at King Abdul-Aziz University Hospital (KAUH), Jeddah, Saudi Arabia.

3.. METHODS
===========

Study design
------------

We retrospectively collected data of all infants admitted to the NICU at KAUH, a level II and III unit at an academic center, Jeddah, Kingdom of Saudi Arabia, between January 1^st^ 2016 and December 31^st^ 2016. The NICU at KAUH is a 34-beds unit and serves primarily low and middle-class population in an urban city. It provides care to around 400-500 newborns per year.

Our source population was all term infants delivered at KAUH from January 1^st^ 2016 to December 31^st^ 2016. We excluded infants with major congenital anomalies. Cases were all term infants who were admitted to NICU with the diagnosis of RDS. We matched 1:1 control group, which included term infants born within one or two days from the date of birth of the case and received routine newborn care. Data were retrospectively collected from electronic database and paper-charts of both infants and their mothers.

A trained research team member collected the data according to predefined definition of variables agreed upon by research team. The effect of the following maternal factors on the risk of RDS in term infants was explored: booking status, maternal age, parity, diabetes, hypertension, premature rupture of membrane (PROM), chorioamnionitis and mode of delivery.

We also collected information about infants' characteristics including birth weight, gestational age, sex, and Apgar scores at the first and fifth minutes of age. In-hospital mortality and length of hospital stay were the outcome measures collected for this study.

Definition of variables
-----------------------

Respiratory distress syndrome was defined by the constellation of three clinical signs, including respiratory distress, oxygen requirement, and findings on chest X-ray ([@ref16]). The booking status of the pregnant mother was determined by reviewing maternal chart for the number of antenatal visits. Un-booked woman was defined as a mother who only had one visit or failed to seek antenatal care services in KAUH or other modern healthcare facility ([@ref17]). Premature rupture of membrane was defined as rupture of membrane more than 18 hours prior to labor ([@ref18]). Chorioamnionitis was defined clinically by the combination of fever, maternal-fetal tachycardia, uterine tenderness, and/or foul-smelling amniotic fluid ([@ref19]).

Sample size and statistical analysis
------------------------------------

We recruited all term infants who were admitted to NICU with the diagnosis of RDS in the study period and we matched 1:1 control for every case. Categorical and continuous variables were described using frequencies and associated percentages and means with associated standard deviations (SD) respectively. For comparisons of continuous and categorical variables, t-test and Chi-square test were applied respectively. A p-value less than 0.05 was considered significant.

The incidence of RDS in our study was calculated as the number of term infants with RDS divided by the total number of infants born at term during the study period.

Ethical considerations
----------------------

The Institutional review board (IRB) at King Abdul-Aziz University Hospital (KAUH) approved this study.

4.. RESULTS
===========

Three thousands and six hundreds and one (3601) infants were born at full term in KAUH during the study period. Fifty-nine infants were admitted to the NICU with the diagnosis of RDS. The incidence of RDS was 1.64 % (59/3601).

Maternal and infants characteristics are depicted in [Table (1)](#table1){ref-type="table"}. There were no significant differences between cases and controls in any of the maternal characteristics. Infants with RDS were significantly of lower birth weight and had lower Apgar scores at one and five minutes. Although there was a higher number of cesarean section and PROM in the RDS group, the difference didn't reach statistical significance.

The mean duration of hospital stay for term infants with RDS was 13.9 ±33 days. Three infants died in the RDS group with mortality rate 5.1% .

5.. DISCUSSION
==============

Respiratory distress syndrome is a challenging problem and one of the most common causes of admission in NICU ([@ref11]). In this study, the incidence of RDS among full term neonates was 1.64. Higher incidence rates were reported by earlier studies from India (4.2%) ([@ref20]), Turkey (7%) ([@ref21]), and Sudan (4.83%) ([@ref22]). Further, prospective multicenter study in Italy, reported a lower (1.16%) incidence of RDS in full term neonates ([@ref23]).

Recognition of risk factors for respiratory distress in neonates is crucial for development of preventive and early treatment strategies ([@ref24]). The current study revealed absence of significant differences between cases and controls in any of the maternal characteristics. Although there was a higher number of cesarean section and PROM in the RDS group, but that didn't reach statistical significance. The association between cesarean section and RDS was explored in previous studies ([@ref25], [@ref26]). Furthermore, Gouyon et al. ([@ref27]) studied risk factors of RDS in term infants and concluded that elective cesarean section is the main risk factor for respiratory distress in term infants. Thus, it is evident that the onset of spontaneous labor is associated with rapid clearance of fetal lung fluid and lung maturation ([@ref28]). A recent systematic review supported the continued use of a single course of antenatal corticosteroids to accelerate fetal lung maturation in women at risk of preterm birth. The use of steroids was associated with a reduction in the most serious adverse outcomes related to prematurity including moderate and severe RDS ([@ref29]).

Infants with RDS in our study had significantly lower birth weight and lower Apgar scores at one and five minutes. Similarly, Condò et al. ([@ref26]) concluded that low-birth weight in term infants was the main risk factor for RDS.

Early recognition of respiratory distress and initiation of appropriate treatment is important to ensure optimal outcomes. In our study the mortality rate among term infants with RDS was 5.1%. Greater mortality rates were reported in the first week of life of full-term neonates with RDS in India ([@ref20]). Widespread use of oxygen and continuous positive airway pressure might explain this difference in RDS-specific mortality. Liu et al. ([@ref30]) studied the characteristics of full-term infants with RDS, and they reported a high mortality rate associated with severe infection complicating the course of the disease.

We would like to acknowledge some of the limitations of this study. The retrospective nature of the study did not allow us to collect more information about other variables to study their association with the incidence of RDS. Additionally, small sample size did not allow logistic regression analysis to determine the specific odds for various risk factors and might be responsible for not reaching significant difference between groups.

We took measures to decrease selection bias by including all term infants with RDS born in the specified study period and by using systematic sampling to match the controls.

6.. CONCLUSION
==============

Low birth weight and low Apgar score are the main risk factors of RDS in full-term neonates in our sample. A Prospective multicenter study recruiting larger numbers of term neonates is highly warranted.

Respiratory distress in term infants is still a significant cause of admission to NICU and a predisposing factor for neonatal mortality and morbidity.

Preventative and anticipatory measures should be further explored to decrease the burden of this disease.
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###### Maternal and infants characteristic. \*Significant at p\<.05. \*Results are expressed as frequency (%) or mean (±SD)

                                  Term infants with RDS N=59   Term infants who received routine care N=59   P value
  ------------------------------- ---------------------------- --------------------------------------------- -----------
  Maternal characteristics                                                                                   
  Age (years)                     30.3 (6.8)                   28.4 (5.3)                                    0.101
  Parity                          1(0, 2)                      1 (1,2)                                       0.894
  Booked                          41 (69.5)                    46 (78)                                       0.403
  Diabetes                        1(1.7)                       0 (0)                                         1.000
  Hypertenison                    3 (5.1)                      4 (6.8)                                       1.000
  Premature rupture of membrane   7 (11.9)                     3 (5.1)                                       0.322
  Chorioamnionitis                0 (0)                        0(0)                                          \-
  Intrapartum fever               1 (1.7)                      0 (0)                                         1.000
  Cesarean section                31 (52.5)                    30 (50.8)                                     0.479
  Elective cesarean section       10 (16.9)                    9 (15.3)                                      0.403
  Infants characteristics                                                                                    
  Gestational age                 38.9 (1.4)                   38.5 (1.7)                                    0.127
  Birth weight                    2853 (790)                   3106 (515)                                    0.041\*
  Male                            31 (52.5)                    30 (50.8)                                     1.0
  Apgar score at one minute       8 (6,9)                      9 (8,9)                                       \<0.001\*
  Apgar score at five minutes     9 (8,10)                     10 (9,10)                                     \<0.001\*
